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ABSTRACT
The sugar manufacturing industries produce a lot of sugarcane bagasse which is disposed off in an open land (landfill).
This ash has pozzolanic properties which can be made use in the construction industry. Pozzolanic materials can be used
as a partial cement replacement in the production of low-cost building works. Ideally, building materials for low-cost
housing must be produced from locally available raw materials. The utilization of industrial and agricultural waste
produced by industrial processes has been the focus of waste reduction research for economical, environmental, and
technical reasons. Sugar-cane bagasse is a fibrous waste-product of the sugar refining industry, along with ethanol
vapour. This waste product Bagasse ash mainly contains aluminium ion and silica.  Bagasse ash has been chemically
and physically characterized, and partially replaced in the different ratios by weight of cement in concrete. When dried,
sugarcane bagasse acts like fuel since it is composed of natural fibres that can be easily combusted. The resulting
pozzolanic ash combined with little OPC can be used to increase Split tensile strength, workability, and also reduces the
emission of Co2 into environment as to reduce the Green House Effects. Fresh concrete tests like compaction factor test
and slump cone test were undertaken was well as hardened concrete tests like compressive strength, split tensile
strength. In this experimental study the effects of bagasse ash in concrete by partial replacement of cement at ratio of
0%, 5%, 7.5%, 10%, 12.5% and 15% was compared with nominal  mix.  The main components of concrete is bagasse
ash, ordinary Portland cement, fine aggregate, coarse aggregate. After prepare concrete mould were casted and
subsequently all specimen were cured in water for 28 days.

KEYWORDS:, Sugarcane Bagasse Ash (SCBA), Compressive strength (CS), Universal Testing Machine (UTM),
Compressive testing machine (SICCCTM-01).

1. INTRODUCTION
Concrete is a widely used construction material for various types of structures due to its structural

stability and strength.  All the materials required producing such as huge quantities of concrete come from the
earth crust.  Thus it depletes its resources every year creating ecological strains.  On the other hand human
activities on the earth produce solid waste in considerable quantities of over 2500/MT per year, including the
industrial waste, agricultural waste and wastage from rural and urban societies.  Recent technological
development has shown that there materials are valuable as inorganic and organic resources and can produce
various useful products.

Almost the solid wastes, the most prominent ones are Fly ash, Blast furnace slag, Rice husk, Sugar cane
bagasse ash, Silica fume and demolished construction materials.  From the middle of 20th century, there had
been an increase in the consumption of mineral admixture by the cement and concrete industries.  The
increase in demand for cement and concrete by some cement replacement. Substantial energy and cost saving
can result when industrial by-products are used as a partial replacement for the energy intense Portland
cement the use of by-products is an environmental friendly method of disposal of large quantities of material
that would otherwise pollute land, water and air.  Most of the increasing cement demand will be met by the
use of supplementary cementing materials.  Sugar mills generate a by-product known as a bagasse.
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For each ten tones what of sugarcane crushed, a sugar factory produces nearly three tones wet bagasse ash.
Bagasse ash is residue obtained from burning of bagasse in sugar producing factory. When bagasse waste was
burned under  controlled manner. It also gives ash having amorphous silica, which has pozzolanic properties.
The combustion yields ashes containing high amounts of unburned matter like silica and alumina oxides.
Sugarcane bagasse ash use as cement replacement material to improve quality and reduce the cost of concrete
pavers, soil cement interlocking block.

India alone generates approximately 90 million of bagasse as a solid waste from the sugarcane industry.
Disposal of solid waste generated from industrial production activity is the other serious problem. The
accumulation of wastes is not only a burden to the industry, but also affects the environment adversely. In this
experimental study we have to analyses the effects of bagasse ash in concrete by partial replacement of
cement at ratio of 0%, 5%, 7.5%, 10%, 12.5% and 15%.  The main components of concrete is bagasse ash,
ordinary Portland cement, fine aggregate, coarse aggregate. After prepare concrete mould were casted and
subsequently all specimen were cured in water for 28 days

2. MATERIALS USED AND THEIR PROPERTIES
In this present investigation materials used are Cement, Fine aggregate, Coarse aggregate, Bagasse ash

CEMENT:
Ultra tech cement of ordinary Portland cement (OPC) of 53 Grade was used which satisfies the requirements
of IS: 12269-1987.

Table No.1: Properties of Cement

FINE AGGREGATE:
Locally available sand was used. The sand was conforming to zone IV as per IS: 383-1987. Aggregate passing
the 9.5-mm sieve and almost entirely passing the No.4 (4.75-mm) sieve and predominantly retained on the
No. 200 (75 µm) sieve.

The volume of fine aggregate depends largely upon its moisture content. When the fine aggregate is moist
each particle gets coated with a film of water due to surface tension. The particles are kept separated and
hence the volume apparently increases. The increase in volume is known as “Bulking” The amount of Bulking
increases initially with increase in water content but decrease to zero with further increase in water content
over to bulking, Fine aggregate shows completely unrealistic volume.

Table No.2: Table Showing Properties of Fine Aggregate

S.N.O PROPERTIES RESULTS

1 Bulk density (kg/m^3) 1650

2 Specific gravity 2.60

3. Fineness modulus 2.81

4. Free surface moisture (%) 2.0

S.N.O PROPERTIES RESULTS

1 Normal Consistency 29.50%

2 Specific Gravity 3.0

3 Initial setting time 33 min
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COARSE AGGREGATE:
The crushed aggregate was used from the local quarry. In this experiment the aggregate was used of 20mm
down and tested as per IS: 2386-1963(I, II, III) specification.

Fineness modulus of an aggregate is approximate proportional of the average size of particles in the
aggregate. In another words coarse particles of the aggregate having of Fineness modulus is determined by
adding the cumulative percentage of material retained on each sieve and dividing the sum of cumulative
percentage of material retained on each sieve by100

The properties of coarse aggregate are shown in Table

Table No.3: Showing Properties Of Coarse Aggregate:

S.N.O PROPERTIES RESULTS

1 Maximum Nominal size 20mm

2 Bulk density (kg/m^3) 1800

3 Specific gravity 2.67

4 Fineness modulus 4.6

SUGAR CANE BAGASSE ASH:
. Sugar Cane Bagasse can be burnt into ash that fulfills the physical characteristics and chemical compositions
of mineral admixtures.  Pozzolanic activity of sugar cane bagasse (SCBA) depends on (I) silica content (II)
silica crystallization phase (III) size and surface area of ash particles

In addition ash mush contain only small amount of carbon.  The optimized SCBA by controlled burn and or
grinding has been used as a pozzolanic material in cement and concrete.  Using it provides several advantages,
such as improved strength and durability properties, and environmental benefits related to the disposal of
waste material and to reduce carbon dioxide emissions.

Sugar Cane Bagasse Ash produced after burning of sugar cane bagasse has high reactivity and pozzolanic
property chemical composition of “SCBA” are affected due to burning process and temperature. Silica content
in the ash increases with higher the burning temperature.  The effect of partial replacement o cement with
different percentages of ground SCBA on the split tensile strength,split tensile test and durability of concrete
is examined.

Table No.4: Showing The Properties Of Sugar Cane Bagasse Ash

Physical properties of SCBA Chemical properties of SCBA

S.NO Particulars Properties Particulars Properties

1 Colour Dark Grey Silicon dioxide 78.34%

2 Shape texture Irregular Aluminum oxide 8.55%

3 Mineralogy Non Crystalline Iron oxide 6.98%

4 Particle size 28.9 Calcium oxide 11.8 %

5 Odour Odour less Potassium oxide 3.53%

6 Specific gravity 1.25 to 2.2 Magnesium oxide 2.51%

Sodium oxide 1.48%

Loss of ignition 4.73%
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3. EXPERIMENTAL PROGRAMME
The experimental program was designed to compare the mechanical properties i.e. compressive strength, split
tensile strength, and flexural strength of high strength concrete M35 grade of concrete and with different
replacement levels of ordinary Portland cement (ultra tech cement 53 grade) with silica fume (0%, 5%, 7.5%,
10%, 12.5% and 15%) and results are compared.

3.1 Mix Proportions:
concrete mixes were designed to a compressive strength of M35 grades with water cement ratio of 0.40
respectively as per IS code 10262-2009. In this case, the cement was replaced with SF by (0%, 5%, 7.5%,
10%, 12.5% and 15%) the proportions of constituent materials for Mixes are presented in table 6

Table no.6: Mix proportion of concrete

The specimens of standard cubes (150mmx150mmx150mm) , standard cylinders of (150mm Dia x300mm
height) and standard beams of (100mmx100mmx500mm) were cast with various percentage replacements of
SCBA . Compression testing machine (CTM) was used to test 28 days compressive strength and split tensile
strength of specimens. Universal Testing Machine (UTM) was used to test 28 days flexural strength of
specimens.

4. RESULTS AND DISCUSSIONS
4.1 Mechanical Properties:
4.1.1 Compressive Strength:
The compressive strength M35 grade concrete at the age of 28 days is presented in graph.

There is a significance improvement in the strength of concrete because of high pozzolanic nature of sugar
cane baagasse ash and their filling ability. Compressive strength of mixes of M35 at 28 days age, with
replacement of SCBA was increased gradually up to an optimum replacement level of 12.5% and then
decreased. The maximum 28 days cube strength of M35 grade with 12.5 % of silica fume was 40.3N/mm2.

Compressive strength of M35 at 28 days age with replacement of sugar cane bagasse ash was increased
gradually up to an optimum replacement level of 12.5% and then decreased.

Comparative graph of various replacements of cement with sugar cane bagasse ash

S.NO Materials Quantities in Kg/m3

M35 Grade

1 Cement 415Kg/m3

2 Water 186 Kg/m3

3 Fine aggregate 843 Kg/m3

4 Coarse aggregate 1026 Kg/m3

5 Water cement ratio 0.40
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4.1.2 Split Tensile Strength:
Split tensile test for cylinders has done for 1,3,7,14,28 days respectively and the average of three values has
been taken and was listed below in the tables and a graph has been plotted as to show variation in of different
mix proportions with replacement of cement by using sugar cane bagasse ash.

The greatest split tensile strength value has been occurred at the replacement of cement by sugar cane bagasse
ash of 12.5% as compared with the other mix proportions. So it has been concluded that the replacement of
sugarcane bagasse ash can be made up to 12.5%.

5. CONCLUSIONS
Based on experimental results the following conclusions are drawn

1. Its shows that at 12.5% of bagaasse ash replaced concrete has given more strength when compare to
the normal concrete.

2. SCBA also decrease the voids in concrete.

3. By using SCBA in concrete as replacement the emission of greenhouse gases can be decreased to a
greater extent. As a result there is greater possibility to gain more number of carbon credits.
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4. The results indicate that for the concrete mix and silica fume used in this study, the optimum
replacement level of sugar cane bagasse ash is about 12.5%.

5. More over with the use of SCBA, the weight of concrete reduces, thus making the concrete lighter
which can be used as light weight construction material.

6. The pozzolanic activity of SCBA is not only effective in enhance the concrete strength, but also in
improving the impermeability characteristics of concrete.

7. So this study can be used to encourage industries to use sugar cane bagasse ash as replacement for
cementitious materials by 10%-15% of their weight. It has also been found that at the same w/c ratio the
strength of sugar cane bagasse ash concrete is more than the normal concrete.

8. The cost of concrete also decreases by 20%-30% by using sugar cane bagasse ash.Good quality control
and high early strength can be achieved in sugar cane bagasse ash concrete which may be useful in various
structural constructions such as high-rise buildings, bridges, chimneys, machine foundations, run ways etc., .
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